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To all whom 1t may concern:

e 1t known that I, Foro W. Hagris, a
citizen of the United States, and a resident
of Wilkinsburg, in the county of Allegheny
and State of Pennsylvania, have invented
a new and useful Tmprovement in Protective
Devices for Electric Apparatus, of which
the following is a specification.

My invention relates to the automatic pro-
tection of electrical apparatus, and has for
1ts object to provide means for automatically
interrupting electric circuits under prede-
termined conditions of load and temperature
in the protected apparatus.

It 15 a well known fact that electrical ap-
paratus, 1 general, is capable of sustaining
1 considerable over-load for a relatively
short time without injury while the continu-
ous apphication of much smaller electric cur-
rents may cause material damage. The pro-

~ tective device of my present invention is re-
~ sponsive to heat variations produced in a
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given element by reason of the passage of
electric currents therethrough and, by con-
necting this thermo-responsive element in
series with the supply eircuit of translatin
devices or other electric apparatus which it
1s desired to protect, a circuit interrupter of

any well known type may be automatically

actuated when the current supply is too
great or continues for too long a time.

~ Ihgure 1 of the accompanying drawings
15 a side elevation of an automatic cirenit
interrupter which is equipped with the
thermo-responsive tripping device of my in-

~ vention. Fig. 2 is a diagrammatic view of
the circuit connections of a system of dis-
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tribution embodying my.invention. Tig. 3
1s a back view, with the cover removed, of
the device shown in connection with the cir-
cult-breaker of Fig, 1. TFig. 4 is a view of
a modified form of a heat-responsive device,
and I1g. 5 1s a sectional view on the line

V—V of Fig. 4. .
Reterring to Figs. 1, 2 and 8 of the draw-

1ings, electrical energy is supplied from any | et . e P |
convenlent source through a circuit 1—2 to | with an inclosing casing 27, but it is essen-
| tial that a free movement of the outer turns

an electric motor 3 or other translating de-
vice. The line conductor 2 is interrupted to
recelve a circuit-breaker 4 and a thermo-re-

sponsive device 5 in series relation. .The cir-

cuit-breaker 4 is provided with a release
magnet G, the coil of which may be ener-
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axis.  The tripping magnet 6 comprises

—_

conditions to be hereinafter specified. The
circuit-breaker 4 comprises stationary con-
tact members 7 and 7 and cobperating mov-
able members 8 and 8 attached to the outer
extremity of an arm 9 which is pivotally
mounted upon a pin 10 as an axis. The arm
9 1s provided with a heel projection 11
which 1s connected to an intermediate point
in a handle lever 12. The inner end of the
handle lever 12 is connected to one end of
a link 13,-the opposite end of which is piv-
otally mounted on a stationary pin 14 as an
winding 14°, a stationary core member 15
which is influenced by the winding and a
movable core member 16 having a projec-
tion 17 which serves to trip the interrupter
agd open the circuit.

Since circult interrupters of the class
shown are well known in the art, I deem
1t unnecessary to describe more fully the de-
tails of construction or operation. A cir-
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cuit-breaker of this type is illustrated and

| described in Patent No. 797,048, granted
August 15, 1905, to the Westinghouse Elec-

tric & Manufacturing Company, as assignee

{ of Harry P. Davis and Arthur B. Reyn-

ders. The heat-responsive device or ther-

moestat 5-has the form of a resilient spiral

which is composed of a two-part strip or
ribbon 18 having considerable elasticity and
a flexible conducting strip 19 which is elec-
trically separated from the two-part strip 18
by an insulating ribbon 20 and 1s mechanic-

 ally attached thereto by a plurality of clasps

21. At its inner end, the spiral 1s divided
into two parts which. are attached {o sepa-
rate studs or terminal posts 22 and 28 and at
its outer end, the spiral is provided withthe
movable econtact member 24 of a relay switeh
25, said movable member being insulated
from the spirval by a block 28. The strip 18
may preferably comprise two conducting
strips having uniike co-efficients of expan-
sion, such as (German silver and copper, riv-
eted together. The spiral may be provided

of the spiral shall be permitted.
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‘When electrical energy is supplied to the -

translating device 3 through the circuit in- :

terrupter 4 and the spiral 5, the temperature
of the latter will be increased, the increase

gized from the circuit 1—2 under certain | being dependent upon the amount and ex-



15

20

25

30

35

50

30

2%

063,763 -

tent of the flow of the _electric current | the current flowing through the spirals ex-

through the conducting strips and upon the |
amount of radiation.. An increase In the |

temperature of the spiral gives its outer ex-
tremity a movement substantially in the arc

‘of a circle, by reason of the unequal expan-

sion of the materials of which the strips are
made. A predetermined degree of move-
ment of the outer end of the spiral will

effect closure of the relay switch 25 by rea- |

son of the engagement of the contact mem-

‘ber 24 with a pair of stationary adjustable

contact members 275 When the relay
switch is closed, energy 1s supplied to the
coil 14> of the fripping magnet 6 and the
circuit is interrupted by the breaker.
By a suitable arrangement of parts and a
selection of materials, the thermostat 5 may
be adapted to thoroughly protect the motor
3 or some other translating device without
unnecessarily inferrupting its supply cir-
cutt. |

Referring to Figs. 4 and 5, the thermostat |

here shown comprises two spirals 28 and 29
which are similar to the two-part spiral 18
and comprise resilient conducting strips the
outer ends of which are joined together and
the inner ends of which are connected, re-
spectively, to studs or terminal posts 30
and 31. Theése terminal posts are supported
1n the walls of a box 32 of magnetizable ma-

terial which 1s provided with a middle par-

tition 33 that projects between the spirals
28 and 29. When electric current passes
through both of the spirals in series, an in-
terrupted line conductor being connected to
the terminal posts 30 and 31, a magnetic
field is produced in the walls and parfition
of the magnetizable box 32. The magnetic

field thus established tends to produce a
movement of the outer ends of the spirals in’

the same direction as that produced by the
heat expansion of the conductors of which
they are formed. DBy atfaching a movable
contact member to the junction of the two
spirals and suitably locating stationary con-

tact members to codperate therewith, an au-

tomatic circuit interrupter may be actuated
by the passage of current through the ther-
mostat, an additional advantage being se-
cured by reason of the fact that the auxil-
iary circuit completed through the contact
members will be immediately interrupted
when the main circuit 1s opened, by reason
of the disappearance of the magnetic field

‘already described.

By properly proportioning the device of
Figs. 4 and 5, the circuit may be interrupted
by the electro-magnetic action alone when

ceeds a predetermined amount.
I claim as my i1nvention:

6C

1. In a circuit interrupter, the combina-

tion with an insulating slab or plate, a pair
of contact terminals, a movable bridging
contact member pivotally secured to one ot
said terminals and' latching and tripping
mechanism, of a current-conducting spiral
surrounding one of the contact terminals at
the rear face of the plate or slab and con-

nected thereto in series circuit relation for’
| automatically actuating the tripping mech-

anism. .

9. In a circuit interrupter, the combina-
tion with an insulating plate or slab, sta-
tionary terminal members secured thereto
and extending therethrough, a bridging con-
tact arm pivotally secured to one of said
terminals, a latch, a tripping magnet there-
for, and a .thermo-responsive current-con-

| ducting spiral surrounding one of the ter-

minal members and connected thereto In
series circult relation at the back of the
plate or slab for closing the circuit of the
tripping magnet” under abnormal current
conditions in the main circuitf.

3. In a ecircuit interrupter, the combina-
tion with an insulating plate or slab, a pair
of stationary terminal members secured
thereto and extending therethrough, a
bridging contact member pivotally secured
to one of the terminal members on the face
of the plate or slab, a latch, a tripping mag-
net therefor and a thermostat comprising a
conducting spiral surrounding one of- the
terminal members at the back of the plate

or slab and connected thereto in series cir-

cuit reiation for automatically energizing

the tripping magnet.

4, A thermostatic device comprising a
pair of terminal members and a spiral sur-
rounding said terminal members and hav-
ing a plurality of turns of strap conductors
and a like number of turns of ribbon con-
ductor connected to the strap conductors at
the outer end of the spiral and insulated

‘therefrom throughout their lengths, said

strap conductors being connected to one of
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said terminal members and said ribbon con-

ductor to the other terminal member.

1907. -
' TFORD W. HARRIS.

‘Witnesses:
J. A. Dow,
Birney Hines.,

113G
In testimony whereof, I have hereunto
subscribed my name this 30th day of April,
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